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* Review of B physics at hadron colli der
* B hadron spedroscopy
- B*, BO, Bg, Ay, €tc...
« DY 2™y search
e Bs 2 U™ search
e SUMMary

/" Related talks at the conference; I

- Recent Results from CDF (R. Harr)

- Heavy Havor Production and CrossSedions (C. Chen)

- B Lifetime Measurements at the Tevatron (D. Zieminska)
- CP Violation Prospeds at the Tevatron (P. Maksimovic)
\ - Future Prospeds on B Mixing (T. Miao) /




B Physics at the Tevatron

b production crosssection at the Tevatron b prodction
IS enormous: medanisms

o(ere)>bb: 1nbat Y(4S) :
7/nbat Z° pade
o(pp)=> bb: ~50ub at Tevatron e 5

Flavor Creation (gluon fusion)

g

o

 Wide spedrum of B species are produced:
B*, BO, Bs, Bc, /b, €tC...

Flavor Excitation

 However, inelastic aoss-section at the 0 °
Tevatron isx1000larger ® W
—> High trigger efficiency and trigger ; 0000,

bandwidth are the keys to success Gluon Splitting
IN hadron environment



B Triggersat CDF

(1) Dimuon trigger:

u (e) For triggering on JWY and rare B decays
Track pT threshold is lowered to 1.5GeV
(was 2GeV in Runl)

|
X X (2) Two-track trigger (SVT):
For triggering on hadronic B and
charm decays. Both tracks are required to

- have an impact parameter do> 120um.

o
“ ep New trigger for Runl|!!
p (€) X
(3) Lepton+Displaced Track(SVT):
For triggering on semileptonic B decays.
- New trigger for Runl|!!

°|p



Silicon Vertex Tracker (SVT)

CDF isthefirst hadron colli der experiment to be aleto trigger

onfully hadronic B events

Impad parameter of the track.

- P> 2 GeVic; xay, < 25

n: — PRI I el
-600 -300 O 300 600
SVT impact parameter (um)

SVT links drift chamber tradks from
Level-1 with silicon htsto compute the

e SVT dOresolutionis ~ 47um
(35um beamline [0 33um resol).

 SVT revolutionized B and Charm
physics at CDF.
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Spedroscopy:MassScale Calibration

Calibration Momentum Scde of Tracks Using JW Sample:
- dE/dx corredion—> tune GEANT material description to
remove pT dependence on the JW mass,
- B field corredion = apply magnetic field corredion
to shift the raw JW massto the PDG value,
- Crosschedks - measure meson masses (Ks, D, Y, W', etc...).
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CDF mass PDG mass
Wy 3685.80+0.12 | 3685.96 + 0.09
Y(1S) | 9461.1+15 |9460.30+0.26




Spectroscopy: B M ass M easur ements

CDF Run Il Preliminary 80 pb"

[ %]
Q

* \WWe have measured B hadron
mas<es using fully reconstructed
B-2>JWY X decay modes

B.— J/yo N(Bs)=71.8 +8.2
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e CDF Runll preliminary resultswith |
~80pb?:; :
m(B?) = 528030+ 0.92 + 0.96 MeV/c?
m(B*) =5279.32+ 0.68 + 0.94 MeV/c2 51 515 520 525 530 535 540 L Sde S50 858 560

CDF Run Il Preliminary 70 pb'1

_— Ag— Jv A N(A,)=38.416.5
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CDF: m(By) = 5365.5 + 1.6 MeV/c?
PDG: m(Bs) = 5369.6 + 2.4 MeV/c?
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CDF: m(An) = 5620.4 + 2.0 MeV/c?
PDG: m(A) =5624 +9 MeV/c?
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s CDFsBsand A : } |
me esusremgnnts arber\r/]vaosrlsd’ S best!!! DMM& MNH'M TLTFNW
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Spectroscopy: CDF Prospects

* Results presented used only afradion d avail able data. With
more data cming, the uncertainty on the massmeasurements will
continue to improve.
* Massof other mesons (e.g. Bc) and baryonswill be measured.

e Sne&k preview: by tracking long lived charged hyperons through the
sili con cetedor, we have obtained avery clean sample of =- and Q-.

- Next stop: Zp and Qp

| CDF Run |l preliminary, L=65pb™' |
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Am* (wrong sign)—:

= track found in SVX ]

N /3 MeV/c?

| CDF Run Il preliminary, L=65" |
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D® - J Search

C o c
W H ds b M c VA #

dis. G W G d.sb I
pp— T EEn pooou AAAA M

« Standard Model expedation on the branchingratio is ~1013

* However, new physics (e.g. some R-parity violating SUSY Models) could enhance
the branching to ~10® - window of oppatunity to observe new physics

Anayss Approac:

» Use data from the two-tradk (hadronic) trigger to search for D° - pu candidates

e Theided normalization modeis D° 21t Similar decay topdogy as D° 2 pp
and also comes through the same hadronic trigger path = trigger efficiency and
accetance cancd inthe ratio!!

0 +, - 0
BR:L(DO . ﬂ+ﬂ_)s NCL(I:?) - lu lL_l )DC"(DO - 77:7[)
ND" -z'n") e - uu

BRD® - 7'

Reconstruction efficiency



gvents/MeV

D® - 1 Sear ch: Nor malization

CDF Run Il Preliminary

- ||jl Normalization mode:
- 1371 £ 53 D°>n'n
100 — . .
. in the mass search window
- JLdt=69pb™
- CMU fiducial
75 [
- D>Km
50 [ D->Tmrnsignal
= "L /
25 | _
03.......|...’!r.'_}.t|...|. L-||5n‘|1*#-ﬂf'*&le—'”—w
1.8 1.85 1.95
M (GeV)

* Seled DO from D* decay
* Clean D% 1t pedk
e 1371eventsin muon fiducial region
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CDF Run Il Preliminary

| Misidentification background:
without muon identification
1237 + 48 D° '
in w1 search window

L/

.
) WIH,M “ﬂr“’d

L TM%ML%

My (GeV) ”

DO 1t events amost compl etely
overlaps with the uu seach window

* Ned to have good understanding of

> U fake rate.




D® - 1 Sear ch: Background

CDF Run Il Preliminary CDF Run Il Preliminary
S 0.05 T | % 3
E E Combinatoric background:
é 0.04 ° § 5.0 sideband events scale to
E - - - ” 1.5 + 0.7 expected bkg.
2 - 2
= 0.03 -
-
0.02 | . ‘. : - s
- . 1
L Y L
0.01 m *%s v ) 1
s 10 b, (GoV)® v S B RN R
. . Muu (GeV)
* Pion fake rate is measured from a sample
of tagged D* events « Combinatoric badkground is
 Fake badkground is determined from determined from the high mass
the # of D°-> Tt events reconstructed side-band region
as U events times (pion mislD)?
 BKG(fake) = 0.3+ 0.1 events * BKG(combinatoric)=1.5+0.7 events

Total expeded badkground in pu seach window = 1.8 £ 0.7 events



avents/MeV

CDF Run |l Preliminary

D® - 1 Sear ch: Result

0 event in seach window while

0 events in the +2¢ search window

exped 1.7 badkground events
D°—>n"u Search

The upper limit is:;
B(D%> pu) < 2.5 x10° (90%CL)

-(D° from D*) B(D%> pp) < 3.3 x10° (95%CL)

(accepted by PRD Rapid Comm.)

Thelimit is~ x2 better than the
previous published limit

e Future prosped:
L AP R N B AT B - 1<t
L es 5 T | nclude more statistics and extend
M, (GeV) Muon coverage,

- Other interesting sea’ch modes:
D=1y, D*—Kuy,
DO—pe, etc...



Bs 2 M Search

 FCNC isforbidden at the treelevd in the Standard Moddl.
The expeded branchingratio for Bs > pu is ~107.

 Many SUSY Models predicts alarge enhancement in the
branching ratio (~10°). Therateis propationa to tan([3)°.

If decay is observed soon - new physics
If decy Isnot seen = put atight constraint on tan([3)
and rule out some SUSY models

THISIS A WIN-WIN SITUATION

» Theorists are very interested in the experimental progressof
this analysis.



BR(B

Bs 2 UM Search
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20, [Ldt

Geometric

Acceptance Trjgger * reconstruction
efficiencies

Discriminating variables :
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| nvariant mass

O 081
0. 061
Cr. O
D021

0

Angle between
Bs momentum
and vertex axis o

(from P to Bs §§3

D.02

decay vertex)

021
0. 189
0. 161
0144

MC signal

\

Bkg from
data
48 5 52 54 56 58
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—— Background
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(mMormalized to unit area)
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/ Integrated luminosity

Bs cross-section

Proper lifetime
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Bs 2 MU Search: Results

e ltwasablindanalysis
 Figure of merit for optimization:

- 3 . 1
EXped.'ed 99% CL UpFEr ||m|t § CEF Runll F_’rellmlnary 113 pb
. . Q Bs(d)_>!'L LL
onthe branching ratio S z x
@ TE TE ~30 mass
. 8 2 £ 2 windows
* 1 event observed in the seach £ 55
window with an expeded S 3
badkground d 0.54+ 0.2 events ;. o o’
(badkgroundis domﬁavted by non-resonance fakes)
 The limit on the branching ratio: . N\
(based on 113pb-1 of data) 48 5 52 54 56 58
Br(Bs > ) < 9.5x107 @ 90% CL M,/ GeV
Br(Bs = pu) < 1.2x10° @ 95% CL Bs 2> pp limit isafactor of 2

better than the published limit!!
Br(Bq = up) < 2.5x107 @ 90% CL

Br(Bg > pp) < 3.1x107 @ 95% CL
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Bs 2 UM Search: Projections

Expected Limit vs. Luminosity

Extrapolations based on 61 pb™" ]
using In(u)1<0.6, P,(B,)>6 GeV,/c]

[ COFIl Preliminary =i
[ 95% CL Upper Limits '
1 ' '

Best published limit (CDF) 1

* this result with 113 pb™' _
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Summary

CDF Runll has now accumulated over 200pb of data (a factor of two
larger than Runl). The results presented today are based on afradion of
avall able data. Updates with improved preasion are on the way...

CDF isbadk in the game of producing world classresults.
With more data coming, CDF will contribute to the physics community a
wide spedrum of preasion massmeasurements.

Bc was discovered in Runl viasemileptonic channel. Seachison for the
mass pedk from Bc> JW minRunll.

Bsand D% pu (and ather rare decays) search will provide awindow of
opportunity to dscover new physics. CDF will continue to be amajor player

In this arena.



